Although aging is associated with changes in brain structure and cognition it remains unclear which specific structural changes mediate individual cognitive changes. Several studies have reported that white matter (WM) integrity, as assessed by diffusion tensor imaging (DTI), mediates, in part, age-related differences in processing speed (PS). There is less evidence for WM integrity mediating age-related differences in higher order abilities (e.g., memory and executive functions). In 165 typically aging adults (age range 54-89) we show that WM integrity in select cerebral regions is associated with higher cognitive abilities and accounts variance not accounted for by PS or age. Specifically, voxel-wise analyses using tract-based spatial statistics (TBSS) revealed that WM integrity was associated with reasoning, cognitive flexibility and PS, but not memory or word fluency, after accounting for age and gender. While cerebral fractional anisotropy (FA) was only associated with PS; mean (MD), axial (AD) and radial (RD) diffusivity were associated with reasoning and flexibility. Reasoning was selectively associated with left prefrontal AD, while cognitive flexibility was associated with MD, AD and RD throughout the cerebrum. Average WM metrics within select WM regions of interest accounted for 18% and 29% of the variance in reasoning and flexibility, respectively, similar to the amount of variance accounted for by age. WM metrics mediated~50% of the age-related variance in reasoning and flexibility and different proportions, 11% for reasoning and 44% for flexibility, of the variance accounted for by PS. In sum, (i) WM integrity is significantly, but variably, related to specific higher cognitive abilities and can account for a similar proportion of variance as age, and (ii) while FA is selectively associated with PS; while MD, AD and RD are associated with reasoning, flexibility and PS. This illustrates both the anatomical and cognitive selectivity of structure-cognition relationships in the aging brain.
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Introduction
The neurobiologic underpinnings of age-related cognitive decline remain unclear. Although cerebral atrophy and neuronal death occur in select brain regions during specific diseases (e.g., hippocampal cell loss in Alzheimer's disease), it appears that a majority of non-specific age-related cerebral volume loss is the result of reduced neuronal complexity and loss of connections (Fjell & Walhovd, 2010) . Since the coordinated activity of both local and global neural networks relies on cortical-cortical connections, white matter (WM) integrity, i.e., the "intactness" of cortical connections, must be essential for normal cognitive function and loss of WM integrity likely contributes to age-related cognitive decline (Bartzokis et al., 2004; Deary, Penke, & Johnson, 2010) .
Age-related cognitive decline is observed in many domains important in the maintenance of everyday function including memory, executive function and processing speed (PS) (Hedden & Gabrieli, 2004) . While reliance of higher order abilities on PS is complex (Park & Reuter-Lorenz, 2009) , it has been hypothesized that reductions in PS may account for much of the age-related cognitive change in higher order abilities (Finkel, Reynolds, McArdle, Hamagami, & Pedersen, 2009; Salthouse, 1996 Salthouse, , 2010 . Thus we sought to determine if WM integrity is related to higher order cognitive abilities after accounting for age or PS, and whether WM integrity mediates the associations between higher order cognitive abilities, age and PS.
Both higher order abilities (e.g., executive function and episodic memory) and PS have been variably associated with WM integrity 
